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METHOD AND APPARATUS FOR ADDRESSING A 
WIRELESS COMMUNICATION STATION WITH A 
DYNAMICALLY-ASSIGNED ADDRESS 

5 The present invoition relates generally to the transmission of data, such as 

packet data transmitted in a communication system providing padcet radio services to 
a wireless communication station. More particularly, the present invemion relates to 
a metiaod. and associated apparatus for implementing the method, for providing the 
wireless communication station with a dynamically-assigned address which provides 

1 0 a temporaiy address to be used to route data to the communication station. 

Because a temporary address is dynamically-assigned to the communication 
station, routing of data to the comnainication station can be optimized. Such optimized 
routing resuhs in lessened time delays and, therefore, increased communication thniput 
rates of data to the communication station. And, by providing the communication 

1 5 station with a dynamically-assigned address, data can be conmiunicated to the wireless 
communication station even if the communication station does not have a permanent 
address. Problems assodated with a limited supply of permanent addresses can therd)y 
be avoided. 

The presem invention can be used, for example, to optimize routing of packet 
20 data to a notebook computer which is coupled by way of a radiotelephonic 
communication system to a packet data source. Such packet data may, for example, 
form "electronic mail" or "facsimile mail." Because the address of the notebook 
computer is dynamically-assigned, the packet data can be routed to the notebook 
computer in an optimal manner. 

25 

BACKGROUND OF THE INVENTION 

Advancements in the fields of dectronics and communications have permitted 
the introduction and commercialization of many new types of conununication systems 
Information can be affordably communicated to locations and in manners previously 
30 not possible or affordable. 
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The field of ceihilar telephony is exemplary of a communication system that has 
been made possible due to such advancements. Conrmuinication pursuant to a cellular 
telephone, or other radiotelephonic, system, is advantageous as a fixed, wireline 
connection is not required between a sending station and a receiving station to permit 
S communications to be effectuated therebetween. A cellular, or other radiotelephonic, 
conmumication system is therefore particularly advantageous to effeauate 
communications when the use of fixed or hard-wired connections to effectuate 
communications would be inconvenient or impractical. 

Continued advancemmts in the field of cdlular telephony, as well as other types 

10 of radiotelephonic communications, have permitted the introduction of new ser\aces 
and new forms of communication pursuant to already-installed cellular, and other 
radiotelephonic, networks. 

For instance, proposals have been set forth to provide existing cellular, and 
other communication netwoiics. with the capability of communicating packet data, such 

IS as General Packet Radio Sendee (GPRS) Information which is to be transmitted 
between a sending and receiving station is formed into discrete packets of data. 
Individual ones of the packets can be sent on a communication channel from the 
sending station to the receiving station. As the information is communicated by way 
of discrete packets, the smding station utilizes the channel only during the time periods 

20 required to send the discrete packets. The channel is typically, therefore, a shared 
channel, used by a plurality of sending stations. 

Because of the shared nature of such a shared channel, a packet of data to be 
transmitted by a seriding station might have to be queued until the shared channel 
becomes available. However, because the shared channel is shared, the costs of 

25 transmitting data on a shared channel can be shared amongst many users as a dedicated 
communication channel need not be allocated to the sending station to effectuate 
communication of the packet. Communications effectuated via the Internet and 
communications pursuant to paging networks are also exemplary of communication 
systems which make use of data transmission of packet data. 

30 The aforementioned, GSM digital cellular communication network is exemplary 

of a cellular communication system for which the introduction of GPRS has been 
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proposed and proposed standards therefor have been promulgated. GSM mobile 
stations constructed corresponding to such standards are able to communicate packet 
data via the GSM network. A host, such as a notebook computer, can send and 
receive packet data once the host is suitably conneaed to the mobile station or, e.g.. 
PCMCIA radio modem card. The host together with the mobile station, or analogous 
device, shall, at times, hereafter be referred to collectively as a wireless communication 
station. - 

In order to communicate a packet of data to a wireless communication station 
requires that the packet be addressed with an identification address of the wireless 
communication station. An Internet protocol (IP) address is exemplary of an 
identification address which can be used to address packets of data which are to be 
routed to the communication station. The IP address is. of course, utilized when 
transmissions are made pursuant to an Internet protocol. Analogous such addresses 
are used when data is to be transmitted pursuant to other protocols, such as X.25 
protocol. 

Many differoit types of services have been implemented which are effectuated 
by the communication of packet data. 

Messaging services, for example, which permit user-to-user communication 
between subscribers of such services can be effectuated through the communication of 
packet data. Electronic mail or facsimile mail are exemplary of messaging services 
Such services utilize storage units with store-and-forward mailboxing. sometimes 
together with messaging handling, such as information editing, processing, and 
conversion functions. 

Certain retrieval services can also be effectuated through the communication 
of packet data. Such services provide the capability of accessing information stored 
in database centers. Information stored at such database centers is communicated to 
a subscriber of such services upon request by Uie subscriber. Retrieval services 
provided pursuant to the Worid Wide Web (WWW) of the Internet is exemplary of a 
retrieval service. 

Tele-action services similarly can also be effectuated by the communication of 
packet data. Tele-action services are charaaerized. typically, by low data-volume (i.e.. 
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short^luration) tnmsactions. Credit card validations, lotteiy transactions, utility meter 
readings, and electronic monitoring and surveillance system communications are all 
exemplaiy of tele-action services. 

Distribution services can also be effectuated by the communication of packet 
data. Such services are characterized by a uni-directional flow of data from a network 
location to multiple numbers of other locations. News, weather, and traffic reports and 
product or service advertisements are exemplary of such distribution services. 

Certain conversauonal services can also be effectuated by the communication 
of packet data. Conversational services provide bi-directional communication by 
means of real-time, end-to-end information transfer between subscribers to such 
services. The Internet's Telnet (TM) application is exemplary of such a service. 

Certain dispatching services are similariy exemplary of bi-directional services 
which can be effectuated by the communication of packet data Such services are 
characterized by the bi-directional flow of information from a network location (e.g.. 
a dispatcher) and other users. Taxi and public utility fleet services are exemplary of 
such dispatching services. 

Conferencing services are yet other types of services which can be effectuated 
through the communication of packet data Such conferencing services provide multi- 
directional communicatwn by means of real-time informaUon transfer between multiple 
users. 

While the packet data must be addressed with the identification of the wireless 
communication station to which the packet data is to be routed, such transmissions to 
a particular communication station typically occur only sddomly. and during only short 
intervals. For instance, the aforementioned messaging services typically utilize storage 
units which store the messaging information prior to communication of such 
information to the wireless communication station The wireless communication 
station need not be reachable at a particular time for the messaging information 
alternately to be communicated to the wireless communicatiori station. The message 
originator of the messaging information need only be cognizant of the message address, 
e.g., the mail-address, of the wireless communication station Once stored at the 
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storage unit, the wireless communicatioii station is able thereafter, at any time, to 
retrieve received messages fix)m the storage unit. 

Retrieval, conversational, and tele-action services are all initiated by the 
wireless communication station. Because of such initiation by the wireless 
communication station, a service provider is required merely to be cognizant of the 
identification address of the wireless communication station used when requesting the 
service. The identification address, thei^ore. need not be a permanent identification 
which permanently identifies the wireless communication station. 

Distribution services are typically broadcast over an entire broadcast area and 
are not directed to particular wireless communication stations. Only the area codes of 
the areas where the information is to be broadcast must be known to the information 
originator. 

Dispatchiiig and conferencing services also require merely that the identification 
currently being utUized by the wireless communication station be known to the service 
provider. That is to say, in order for the service provider to provide the dispatching or 
conferencing station, the service provider must be provided with the address of the 
communication station. The address need not, however, be a permanent address. 

As indicated above, none of the aforementioned services require that the 
wireless communication station be identified with a pemianem identification to ensure 
that packet data is properly addressed to be communicated to the wireless 
communication station. By instead assigning a temporary identification to the wireless 
communication station, data to be communicated to the wiidess communication station 
can be addressed to the wireless communication station with the temporary 
identification. A technique by which to retrieve an IP-address when setting up a link 
layer connection is described in IETF RFC 1332, the PPP Internet Protocol Control 
Protocol. However, the use of temporary IP-addresses, dial-up IP-addresses, or other 
temporary identifications for identifying a host device has only been previously utilized 
to identify stationary hosts, such as by way of a modem. By permitting the 
aforementioned services to be performed in which a temporary identification, rather 
than an permanent identification, to address packet data to be communicated to a 
wireless communication station would be advanugeous. Use of a temporary address 
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would permit data to be communicated to a wireless communication station even if the 
wireless conununication station does not have a permanent identification assigned to 
it. Further, by assigning a temporary identification to the wireless communication 
station, routing of data to the wireless communication station can be optimized When 
5 routing of the data is optimized, communication delay times are minimized and thruput 
rates are maximized. 

What is needed, therefore, is a manner by which to provide a wireless 
communication station with a dynamically-assigned address by which data to be routed 
to the wireless conmiunication station can be addressed. Data which is to be 

10 communicated to the wireless communication station can then be addressed with the 
temporary, i.e., dynamically-assigned, address of the wireless conununication station, 
thereby to permit the data to be communicated to the wireless communication station. 

It is in light of this background information related to the communication of 
data that the significant improvements of the present invention have evolved. 

1 5 SUMMARY OF THE INVENTION 

The present invention advantageously provides a method, and associated 
apparatus, which provides a wireless communication station with a dynamically- 
assigned address by which data to be routed to the wireless conununication station is 
20 addressed. Data, once addressed with the dynamically-assigned address is routed to 
the wireless conmiunication station. The dynamically-assigned address provides a 
temporary address to permit the routing of the data to the wireless communication 
station. 

Because a temporary address is dynamically-assigned to the wireless 
25 conmiunication station, routing of data to the communication station can be optimized. 
Communication delay times are minimized and thruput rates are maximized. And, by 
assigning a dynamically-assigned address to the wireless communication station, 
communication between the wireless communication station and a selected 
conununication station can be effectuated without requiring that the wireless 
30 communication station be provided with a permanent address. Problems associated 
with a limited supply of permanent addresses are avoided, as the dynamically-assigned 
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address can instead be provided to the wireless communication station. The 
dynamically-assigned address forms a temporary address which can subsequently be 
reassigned. 

In one implementation of the present invention, the wireless communication 
5 station is operable to communicate with a selected communication station by way of 
a communication network having a home network and a visited network. If. for 
example, the communication station is registered in a home netwbrk but roams to a 
visited network, the temporary identification can be assigned to the communication 
station by the visited network. The home network need not be accessed. Packet data 
1 0 stored or generated at the visited network can be routed to the communication station 
by addressing the data with the temporaiy identification assigned to the communication 
station. As packet data can be communicated between the communication network and 
the communication station once a temporary identification is assigned to the 
communication station, the packet data can be communicated between the 
communication network and the communication station without requiring that the 
communicatiDn station have a permanent identification. 

The wireless communication station may, for example, be formed of a notebook 

computer which is coupled to a mobile radiotelephone or PCMCIA radio modem card 
Data, such as packet data, stored or generated at a packet data source or storage 

20 location is routed from the packet data source or storage location to the wireless 
communicaUon station by addressing the packet data with the dynamically-assigned 
address. Because of the dynamic assignment by which the dynamically-assigned 
address is assigned, the data can be routed to the notebook computer in an optimal 
manner. Communication delays are thereby minimized and thraput rates are 

25 maximized. 

In one embodiment, circuit-switched data is routed to the wireless 
communication station. In another embodiment, packet data is routed to the wireless 
communication station. The ability to address packet data to the wireless 
communication station by addressing the packet date with a dynamically-assigned 
address facilitates the effectuation of any of many different types of services which 
utilize the communication of packet data. For instance, messaging services, retrieval 



30 



PCT/SE97/01001 



services, tele-action services, distribution services, two-way conversational services, 
dispatching services, and conferencing services an; all examples of services in which 
embodiments of the present invention can be incorporated to facilitate optimization of 
communication of packet data pursuant to such services. 
5 In these and other aspects, therefore, a method and associated apparatus 

dynamicaify assigns a dynamicaUy-assigned address to a wireless communication 
station, thereby to facilitate communication betweim a selected communication station 
and the wireless communication station by way of a communication network A 
registration request for requesting registration of the wireless communication station 
10 is generated. The registration request requests registration of the wireless 
communication station to access the communication network to communicate data 
therethrough. The registration request includes a request for assignation to tiie wireless 
communication station with tiie dynamically-assigned address. The registration request 
is detected at the communication network. Indications of the registration request, once 
detected are forwarded to an address assignor. The wireless communication station is 
assigned with the dynamically-assigned address responsive to the indications of tiie 
registration request forwarded to the address assignor. The dynamically-assigned 
address is then provided to the wireless communication station. 

A more complete appreciation of tiie presem invention and the scope tiiereof 
can be obtiiined from tiie accompanying drawings which are briefly summarized below, 
the following detailed description of the presently-preferr^l embodiments of tiie 
invention, and the appended claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates a partial functional block, partial schematic diagram of a 
communication system in which an embodiment of the present invention is operable 
Figure 2 illustrates a GPRS attach sequence of which an embodiment of tiie 
present invention forms a portion. 

Figure 3 illustrates a GPRS deactivation context routing sequence of an 
30 embodiment of the present invention. 
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Figure 4 illustrates a partial functional block, partial schematic diagram, similar 
to that shown in Figure 1» but illustrating another manner of operation of an 
embodiment of the present invention. 

Figure S illustrates a functional block diagram of a portion of a public land 
S mobile network which includes an embodiment of the present invention. 

Figure 6 illustrates a functional block diagram of a wireless conmiunication 
station v^ch includes an embodiment of the present inventionr 

DESCMPnON OF THE INVENTION 

10 Figure 1 illustrates a communication system, shown generally at 10, m which 

an embodiment of the presem invention is operable. The conmiunication system 10 is 
here a GPRS communication system, such as a Global System for Mobile 
communication (GSM) system which provides general packet radio service (GPRS). 
Other communication systons can be similarly represented. It should further be noted 

1 S that, while the following description shall describe operation of an embodiment of the 
present invention in which packet data is communicated, other types of data, such as 
circuit-switched data can ^milariy be communicated in an alternate embodiment of the 
present invention. 

The communication system 10 is here shown to include a home, public land 
20 mobile network (honie-PLMN) 12 and a visited, public land mobile network (visited- 
PLMN) 14. The home- and visited-PLMNs are interconnected by way of an Internet 
16 connection. Wlule a single visited-PLMN is illustrated in the figure for purposes of 
simplicity, an actual conmmnication system typically includes large numbers of such 
PLMNs, individual ones of which are connected together by way of Internet 
25 connections analogous to the Internet 1 6 connection illustrated in the figure. 

The home-PLMN 12 includes a serving packet switch node (SPSN) 18, here 
coupled to a base station 22. The SPSN 18 is coupled, by way of a home-PLMN 
backbone 24 to a gateway packet switch node (GPSN) 26. The GPSN 26 forms a 
gateway to the Internet 16 and forms a connection therewith. An Internet protocol 
30 address server (IAS) 28 also forms a portion of the home-PLMN. The IAS 28 is 
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coupled to the SPSN 18 and to the GPSN 26 by way of the home-PLMN backbone 
24. 

The home-PLMN 12 pennits the effectuation of wireless communication with 
a wirdess conmiunication station, here nq)resented by a wi^ The wireless 

host 32 is here illustrated to be a notebook computer. The notebook computer fonning 
the wireless host 32 communicates with the home-PLMN 12 by way of a mobile 
telephone or PCMCIA radio ihodem card, or the like (not shown in the figure). 

The visited-PLMN 1 4 similariy tnchides a serving packet support node (SPSN) 
38 coupled to a base station (BS) 42. The SPSN 38 is additionally connected, by way 
of a visited-PLMN backbone 44, to a gateway packet support node (GPSN) 46. The 
GPSN 46 fonns a gateway to the visited-PLMN 14 and is connected to the Internet 16. 
The visited-PLMN 14 further includes an Internet protocol address server (IAS) 48 
The IAS 48 is coupled to the SPSN 38 and to the GPSN 46 by way of the visited- 
PLMN backbone 44. 

The base station 42 permits wireless communications to be effeauated with a 
wireless communication station 50, here represemed by a wireless host 52. Here again, 
the wireless host 52 is formed of a notebook computer which is coupled to a mobile 
telephone 53. In another embodiment, the wireless host is instead coupled to a 
PCMCIA radio modem card, or the like. 

The wireless host 52 is roistered in the home-PLMN 12 and, when positioned 
in the location illustrated in the figure, is roaming in an area encompassed by the 
visited-PLMN 14. In the embodiment illustrated in the figure, the wireless host 52 
includes an exemplary, permanent address of 192.54.128.16. As shall be described 
hereinbetow, during operation of an embodimem of the present invention, the wireless 
host 52 is further dynamically-assigned a temporary IP address, here temporary address 
194.45.127.250. 

A fixed host 54 is further illustrated in the figure. The fixed host 54 is 
connected by way of a wireline connection with the Internet 1 6. 

During operation, communication of data, here packet data, between 
correspondent emities. such as the wireless host 52 and the fixed host 54, is 
effectuated. A temporary IP address is assigned to the wireless host 52 and packet data 
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to be communicated to the wireless host 52 is addressed with the temporary IP address. 
The temporary IP address is dynamically-assigned to the wireless host. Because such 
address assignment is temporaiy, the temporary IP address can be reassigned to permit 
subsequent communications with another wireless host Also the assignment of a 
5 temporary IP address to the wireless host 52 fiiciKtates optimal routing of packets of 
data to the wireless host, particulariy when the wireless host 52 is, as illustrated, 
roaming in a visited-network. Lessened delay times and quicker thruput of data is 
permitted as a result of such optimal routing. 

Figure 2 illustrates an attach sequence of an embodiment of the present 
1 0 invention by which a temporary address is assigned to the wireless host 52 (shown in 
Figure 1). By providing the wireless host with a temporary IP address, the wireless 
host 52 is permitted to communicate data in the communication ^stem 10 The 
assignation to the wireless host 52 of the temporary IP address is provided by the IAS 
28 or 48. 

The wireless host 52 idemifies itself with a mobile station identifier (MSI) 
pursuam to a registration request to an SPSN, such as the SPSN 38. In the exemplary 
embodiment, the registration request fiirther indicates whether the wireless host 52 
requests a temporary IP address and from which IAS, i.e., IAS 28 or IAS 48, the IP 
address is to be assigned. 

The point-to-poim (PPP) protocpl which is utilized, or the IPCP protocol that 
is included as a network control protocol (NCP) of the PPP protocol, provides the 
option of a negotiation of the IP address to be used for a wireless host. A description 
of such option is provided in document IETF RFC 1332. the PPP Internet protocol 
control protocol. Such a procedure is typically performed over a point-to-point 
connection. However, in a wireless packet radio system, the PPP protocol is used 
between the wireless host and a radio transceiver device. The radio transceiver device 
does not assign an IP address to the host. By mapping the request for an IP address 
to a registration request, the registration request is forwarded to an SPSN, such as the 
SPSN 38. The SPSN 38 thereafter forwards the request for an IP address to an 
30 appropriate IAS, such as the IAS 48. 
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A context for the wireless host 52 is set up in the SPSN 38. The GPSN 46 
handling the address domain for the temporaiy n» addresses is either informed of the 
temporaiy IP address or can retrieve the temporary address from a location register, 
depending upon the system in which service is implemented. 

In the SPSN 38. mobile-originated, end-user data packets are encapsulated in 
IP packets to be tumieled to an appropriate GPSN 46 and. from there, forwarded to 
fixed hosts in extOTial netwoite such as the fixed host 54. or to another GPSNrsuch 
astheGPSN26.thereaftertolocateanotherwirelesshost, such as the host 32 When 
data is to be terminated at the wireless host 52. end-user packets of data are 
encapsutated m the GPSN. such as the GPSN 46, handling the temporary IP addresses 
and are thereafter tunneled through the backbone 44 to the SPSN, here SPSN 38, 
currently serving the wh-eless host 52. 

ConvenUonal location updating procedures can be performed, and the same 
temporaiy IP address is assigned to the wireless host 52 as long as the wireless host 52 
15 is registered, or roamed, to the same PLMN. here PLMN 14. 

The attach sequence Olustrated in Figure 2 is that of an exemplary GPRS attach 
sequence for a wireless host to which a temporary IP address is to be assigned. As 
mentioned previouriy. the assignation of the temporaiy IP address is dynamic in nature, 
and the temporary IP address can be reassigned subsequent to deactivation of the 
20 communications with a particular, wireless host. 

First, and as indicated by the first and second sequence steps 74 and 76, 
respectively, a PPP link is established between the wireless host 52 and the radio 
transceiver, here a mobile telephone (MT) 53 positioned therewith. The PPP link is 
established responsive to a link control protocol (LCP) configure request forming the 
first sequence step 74 and an LCP configure acknowledgment forming the second 
sequence step 76. Other types of protocols can, of course, be utilized to perform these 
sequence steps and the sequence steps which shall be described below. 

Once the PPP link has been established, the host 52 configures the link for use 
of a specific networic protocol, here an Internet protocol (IP). If the host 52 does not 
have a pennanent IP address assigned thereto or assignation of a temporaiy IP address 
is desired, such as for purposes of route optimization, a request for a temporary IP 
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address is further provided to the mobile telephone, here indicated by the third 
sequence step 78 and formed of an NCP configure request. 

The mobile station 53 goierates signals, in conventional manner, to request a 
channel allocation from the base station 42. as indicated by the sequence step 82, and 
the base station 42 responds with an immediate assignment, such as that on a slow data 
control channel (SDCCH). as indicated by the sequence step 84! If the radio 
transceiver is not n^stered, ah attaih request, indicated by the sequence step 86. is 
generated and transmitted to the SPSN 38 Conventional authentication procedures, 
indicated by block 87, are thereafter implemented in, for example. GPRS cipher mode, 
and an attach response is generated by the SPSN 38 and provided to the radio 
transceiver, here indicated by the sequence step 88. If the i^io transceiver is already 
attached to the PLMN. the attach procedure does not need to be repeated. 

Once the attach procedure is completed, the radio transceiver sends an activate 
routing context request to the SPSN 38. The activate routing context request is 
indicated in the figure by the sequence step 92. The activate routing context request 
includes a request for a temporary IP address. Such a request is forwarded from the 
NCP configure request forming the sequence step 78. An NEI retrieval request 
is sent by the SPSN 38 to an appropriate Internet protocol address server, here the 
server 48 The selection of the IAS from which the temporary IP address is to be 
assigned is selected by the wireless host 52. instead of the IAS 48, another IAS. such 
as the IAS 28 can be selected. 

Responsive to the request indicated by the sequence step 94, an NEI retrieval 
response is generated by the IAS, as indicated by the sequence step 96 The NEI 
retrieval response inchides the temporary IP address assigned to.the host 52 by the IAS 
48. The NEI retrieval response fonning the sequence step 96 also includes information 
related to the GPSN that is to handle the assigned IP address, and after a context has 
been set up with such GPSN. here the GPSN 46. and a GPRS comext has been 
activated, indicated by block 97. an artivate routing context response is forwarded on 
to the radio transceiver by the SPSN 38. The activate routing context response is 
indicated in the figure by the sequence step 98. 
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Once the activate routing context response, which includes the temporary IP 
address assigned by the IAS 48, is received at the radio transceiver, the assigned IP 
address is forwarded to the host 52 as part of an NCP configure acknowledgment, 
indicated in the figure by the sequence step 102. 

When the activate routing comext response is received by the radio transceiver, 
a context is also established in the radio transceiver with the SPSN 38 and a logical 
link between the radio transceiver and the SPSN is established The host 52 is then 
able to send IP data packets to the radio transceiver, thereafter to be forwarded to a 
correspondent host. 

At the completion of communications or when otherwise desired, the wireless 
host 52 initiates the rcmioval of the established link layer. An exemplary GPRS 
deactivation context routing sequence is illustrated in Figure 3. The host 52 initiates 
the deactivation by sending a termination request in PPP or. rather, via LCP of PPP. 

When the host 52 terminates the network layer communication by way of a 
termination request in IPCP of PPP or when an inactivity timer of PPP times out. the 
temporary IP address assigned to the wireless host is returned to a pool of unused IP 
addresses in the IAS 46. However, packets of data in the network may not yet have 
reached the wireless host 52. To prevent the routing of such data to another wareless 
host when the temporary IP address is reused, once returned to the pool of unused IP 
addresses, such IP address should not be reused for at least a selected time period. 
Thereafter, the IP address is again available to be reused. 

As iUustrated in Rgure 3. an NCP terminate request is generated by the wireless 
host 52 and provided to the radio transceiver. The NCP terminate request is indicated 
in the figure by the sequence step 104. The NCP (IPCP) terminate request is generated 
over the PPP link to the radio transceiver as indicated by the sequence step 1 04 The 
radio transceiver responds with an NCP (IPCP) terminate acknowledgment indicated 
by sequence step 106 in the figure. 

Thereafter, the radio transceiver waits for a time period at least as great as one 
restart time. Such time period is indicated in the figure by arrow 1 08. Thereafter, the 
radio transceiver sends a deactivate routing context request to the SPSN 38. The 
deactivate routing comext request is indicated in the figure by the sequence step 1 12 
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The deactivate routing context request includes an indication that the temporary IP 
address can be rdeased. 

The request to release the IP address is mapped in the SPSN 38 to an NEI 
release request that is sent to the IAS 48. Such NEI release request is indicated in the 
figure by the sequence step 1 14. Once received at the IAS 48, the IAS sends an NEI 
release response to the SPSN. Such response is indicated in the figure by the sequence 
step 116. The SPSN. responsive thereto, starts a context deactivation procedure 
towards the GPSN 46. Such context deactivation procedure is indicated by the block 
1 18 in the figure. Then, and as indicated by the sequence step 122, a deactivate routing 
context response is sent from the SPSN 38 to the radio transceiver and the deactivate 
routing cont^ sequence is ended. 

Referring again to Figure 1, routing of packet data to the wireless host 52 when 
the host is roaming and the visited-PLMN 1 4 is optimized as a temporary IP address 
can be assigned to the wireless host 52 by the IAS 48 of the visited-PLMN instead of 
the IAS 28 of the home-PLMN 12. As described with respect to Figure 2. during 
registration of the wireless host, a request is made for a temporary IP address. 

By selecting the IAS 48 to assign the temporary address to the wireless host 52. 
the registration request need not be routed back to the home-PLMN 12. Once the 
wireless host is assigned with the temporary IP address, the assigned address is 
provided by the wireless host 52 to a correspondent host, such as the fixed host 54 
Communication of packet data pursuant to a particular service is thereafter effectuated. 
The data route for packet data addressed with the temporary IP address of the wireless 
host is indicated by the arrows 128, 132, and 134 in the figure. 

Because the temporary address is assigned to the wireless host by the visited 
IAS 48 of the visited-PLMN rather than the home-PLMN, routing of dau to the 
wireless host 52 is optimized, thereby minimizing communication delay times and 
maximizing communication thmput rates. And, because the temporary IP address can 
be reassigned, problems associated with the limited supply of permanent addresses 
assignable to wireless hosts are obviated. 

Figure 4 again illusttates the communication system 10 having elements 
corresponding to those shown in the illustration of Figure 1. Such elements are 
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identified with the same reference numerals as those used to identify corresponding 
elements illustrated in Figure 1 . As the connection and operation of such elements are 
identical to those as described with respect to figure 1 , the foregoing description shall 
not be repeated. 

The illustration of Figure 4 illustrates a data route of packet data when a 
pennancnt address assigned to the wireless host 52 is used to address packet data to 
the wireless host. When the permanent address is utilized, both mobile-originated and 
mobile-terminaled data must be routed by way of the GPSN 26 of the home-PLMN 12 
The data communicated between the wireless host 52 and a correspondent host, here 
the fixed host 54, is indicated by the segments 136, 138, and 142. 

Comparison of the data routes required to be taken by the packet data in the 
exenrq)lary illustration of Figure 4 with the illustration of Figure 1 illustrates pictorially 
the advantages permitted through operation of an embodiment of the present 
invention. As the dau route shown in Figure 1 does not require that the data be routed 
between the fixed host 54 and the wireless host 52 by way of the GPSN 26, 
communication delay times are minimized and communication thruput rates are 
maximized. 

Figure 5 illustrates portions of the visited-PLMN 14 in greater detail The 
visited-PLMN 14 is again shown to include the SPSN 38, the GPSN 46, and the IAS 
48. As indicated previously, the SPSN 48 and the GPSN 46 form a portion of the 
visited-PLMN backbone 44, but are separately shown for purposes of illustration. 

The SPSN 38 inchides a receiver 152 for receiving the temporary address o 
request generated by the vwreless host 52. Once the temporary address request is 
recdved. the request is forwarded to a transmitter 154 which forwards the request to 
a receiver 156 of the LAS 48. The request received by the receiver 1 56 is provided to 
a temporary address generator 158 which retrieves an available temporary IP address 
fi-om a database 162. 

The retrieved, temporary IP address is provided to a transmitter 164 which 
forwards the temporary IP address to a receiver 166 of the SPSN 38. The received 
temporary address is provided to a routing context generator 168 which includes a 
routing context determiner 172 as a portion thereof Indications of the routing context 



wo 97/48246 



PCT/SE97/01001 



-17- 

detemiined by the deteniiiner 172 of the generator 168 are provided to a routing 
context receiver 174 of the GPSN 46. 

Signals representative of such indications are provided to a routing context 
generator 176 which updates routing tables, here represented by a routing table 178 
5 associated with packet switches, here represented by a packet switch 182. 

Similariy, the routing context generator 168 causes routing tables, here 
"^«'*^*®^'^* '"°""n8table J84; to be updated. The routing tables are associated 
with the packet switches here represented by a packet switch 1 86. Thereby, a routing 
context is created in the visited-PLMN to permit the communication of packets of data 
1 0 between the wireless host 52 and a correspondent host such as the host 54. 

Figure 6 illustrates the wireless communication station 50, here formed of the 
ivireless host 52 and a mobile terminal 53. The wireless host is here shown to include 
a temporary address request generator 192 which generates a temporary address 
request, as described previously. The temporary address request is provided to the 
1 5 mobile terminal 53 which transmits the request therefrom. 

Once a temporary IP address has been assigned to the wireless host 52, the 
temporary IP address is transmitted to the wireless communication station 50 and 
received at the mobUe tenninal 53. The received, temporary IP address is provided to 
a temporary address receiver 194 of the wireless communication station. The 
temporary IP address received by the receiver 194 is provided to a packet data 
formatter 196. The packet data formatter 196 is operative pursuant to a particular 
application or service, here represented functionally by the application block 198. 
Packet data to be generated by the wireless host 52 is provided to a packet data 
transmitter 202 which provides such packet data to the mobile terminal 53 to be 
25 transmitted therefrom. 

The wireless communication station 50 is further shown to include an additional 
transmitter 204 operable directly to transmit temporary addresses to a correspondent 
host by way of the mobile terminal 53. 

Operation of the embodiment of the present invention, as above described, 
provides a wireless communication station with a dynamically-assigned address by 
which data to be routed to the communication station is addressed. Once addressed 
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with the dynamically-assigned address, data, such as packet data, is routed to the 
wireless communication station. Because of the temporary and dynamic assignment 
of the address, routing of data to the communication station can be optimized. 
Communication delay times are minimized and thruput rates are maximized. Also, 
because a permanent address is not required to be provided to the wireles^ 
communication station, problems associated with a limited supply of permanem 
addresses is obviated. 

The previous descriptions are of preferred examples for implementing the 
invention, and the scope of the invention should not necessarily be limited by this 
description. The scope of the present invention is defined by the following claims 
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WHAT IS CLAIMED IS: 

1 . In a method for communicating data between a selected communication 
station and a wireless communication station by way of a communication network, 
which network includes a base station for radio communication with said wireless 
communication station, a serving switching node for data communication with said 
base station, a gateway switching node for connecting said serving switching node to 
said network and a plurality of address servers connected for data communication with 
both said gateway and serving switching nodes, an improvement of a method for 
dynamically assigning a network address to the wireless communication station, said 
method comprising the steps of: 

generating a registration request for requesting registration of the 
wireless communication station to access the communication network to communicate 
the data therethrough, the registration request including a request for assignment of a 
dynamically-assigned address to the wireless communication station by a specified one 
of said plurality of address servers; 

detecting at the serving switching mnie the registration request 
generated during said step of generating; 

forwarding indications of the registration request detected during said 
step of detecting to said specified address server; 

assigning to the wireless communication station within said specified 
address server a dynamically-assigned address responsive to the indications of the 
registration request forwarded to said specified address server during said step of 
forwarding; and 

associating within said address server the network identity of said 
gateway switching node which is to handle data messages to and ft-om said 
dynamically-assigned address; 

riming said dynamically-asagned address and the associated network 
identification of the gateway serving node fi-om said specified address server to said 
serving switching node; 
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providing said dynamically-assigned address from said serving switching 
node to the wireless communication station. 

2. The method of claim 1 comprising the finther step of communicating 
the data between the selected communication station and the wireless communication 
station. 



3. The method of daim 2 wherein the data communicated during said step 
of communicating comprises data communicated from the selected communication 

10 station to the wireless communication station, said step of communicating further 
comprising the step of addressing the data with the dynamically-assigned address 
provided during said step of providing to the wireless communication station. 

4. The method of daim 1 wherein the r^istration request generated during 
15 said step ofgenerating is generated by the wirdess communication station. 

5. The method of daim 1 wherein the registraticm request generated during 
said step of generating further comprises a permanent identifier which permanently 
identifies the wirdess communication station. 

20 

6. The method of daim 1 v^erdn the communication network is formed 
of a radiotdephonic communication network of a radiotelephonic communication 
system which provides general packet radio services, and wherein the registration 
request detected during said step of detecting is detected by both said base station and 

25 said serving switching node. 

7. The method of claim 6 wherein the radiotdephonic communication 
network comprises a home public land mobile network and a visited public land mobile 
network and wherdn the specified address server to which the indications of the 

30 registration request are forwarded during said step of forwarding forms a portion of the 
visited public land mobile network. 
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8. "ITie method ofdaim 6 wherem the Minmuiucation network coi^ 
a home pubUc land mobUe network and a visited pubUc land mobUe network and 
wherein the specified address server to which the indications of the registration request 
are forwarded during said step of forwarding forms a portion of the home pubUc land 
mobile network. 

9: TT^e method ofclMhi 7 wherein Said plurdity of address sen^^^ 
said network comprise at least a first address server located within said home public 
land mobile networic and a second address server located within said visited public land 
mobile networic and wherein said step of forwarding comprises forwarding the 
indications of the registration request to a selected one of the at least first and second 
address servers, respectively. 

10. The method of daim 6 whereih the radiotdephonic communication 
system which provides general packet radio service comprises a Global System for 
Mobile communication, radiotelephonic comraunicatipn system which provides general 
packet radio service, wherein packet radio service is provided to the wireless 
communication station responsive to an attach procedure, and wherem at least a 
portion of the registration request generated during said step of registering is generated 
subsequent to the attach procedure. 

11. The mediod of claim 10 wherein the portion of the registration request 
generated subsequent to the attach procedure comprises an activate routing context 
request, the activate routing context request for requesting assignment to the wireless 
communication station of the dynamically-assigned address. 



12. The method of claim 1 1 wherein the activate routing context request 
fiirther comprises a request for assignment of the dynamically-assigned address by a 
selected address server. 
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13. In a communication system having a selected communication station, 
a wireless communication station and a communication network which includes a base 
station for radio conmiunication with said wireless communication station, a serving 
switching node for data communication with said base station, a gateway switching 
node for connecting said serving switching node to said network and a plurality of 
address severs connected for data communication with both said gateway and serving 
switching nod^ an improvemait of ^par«us for dynamically assigning to the wireless 
communication station with a network address, said apparatus comprising: 

a registration request generator positioned at the wireless 
communication station, said registration request generator for generating a registration 
request to request registration of the wireless communication station to access the 
communication network to communicate packet data therethrough, the registration 
request including a request for assignment to the wireless communication station of the 
dynamically-assigned address by a specified one of said plurality of address servers; 

a detector located at the serving switching node and coupled to the 
communication network, said d^ector for detecting the registration request generated 
by said registration request generator; 

an address assignor located vnthin said selected address server and 
operative in response to a message from said serving switching node following 
detection by said detector of the registration request, said address assignor for 
assigning to the wireless communication station the dynamically-assigned address; 

means for associating within said selected address sCTver the network identity 
of the gateway switching node which is to handle data messages to and from said 
dynamically-assigned address; 

means for returning said dynamically-assigned address and the associated 
network identification of the gateway serving node from the specified address server 
to said serving switching node; and 

a transmitter coupled to receive indications of the dynamically-assigned 
address assigned by said address assignor, said transmitter for transmitting the 
indications of the dynamically-assigned address to the wireless communication station: 
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14. In a commumcation system having a wrdess communication 
a selected communication station, and a communication network which includes a base 
steUon for radio communication with said wireless communication station, a serving 
switching node for data comraunicatibn with said base station, a gateway switching 
node for comiecting said serving switching node to said network and a plurality of 
address servers connected for data communication with both said gateway and serving 
switching nodes, an improvemeat of apparatus for the communication network 
dynamically assigning the wireless communication station with a dynamically-assigned 
address, said iqiparatus comprising: 

a detector located at the serving switching node for detecting a 
registration request generated by the wireless communication station, the registration- 
request including a request for assigmnent to the wireless communication station of 
a dynamically-assigned address; 

an address assignor located witiiin said selected address server and 
operative in response to a message from said serving switching node following 
detection by said detector of the regisuation request, said address assignor for 
assigning to the wireless communication station a dynamically-assigned address; 

means for associating within said selected address server the network identity 
of the gateway switching node which is to handle data messages to and from said 
20 dynamically-assigned address; 

means for returrong said dynamically-assigned address and tiie associated 
network identification of tiie gateway serving node from tht specified address server 
to said serving switching node; and 

a transmitter coupled to receive indications of the dynamically-assigned 
address assigned by said address assignor, said transmitter for transmitting tiie 
indkations of tiie dynamically-assigned address to the wireless communication station. 

15. In a data communication system having a wireless communication 
station and a communication network which includes a base station for radio 
communication with said wireless communication station, a serving switching node for 
data communication witii said base station, a gateway switching node for connecting 
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said serving switdiing node to said network and a plurality of address servers 
connected for data conununication with both said gateway and serving switching 
nodes, an improvement of apparatus for the wireless communication station for 
providing the wireless communication station with a dynamically-assigned address, said 
apparatus comprising: 

a registration request generator positioned at the wireless 
conmiunication station, said registration reque^ geneiator for generating a registration 
request to request registration of the wireless communication sution to access the 
communication network to communicate packet data therethrough, the registration 
request including a request for assignment to the wireless communication station of 
a dynamically-assigned address by a specified one of said plurality of address servers; 
and 

a receiver for receiving indicattons of the dynamicidly-assigned address 
selected at the communication n^oilc by said qjedfied one of said plurality of address 
servers and transmitted to the wireless communication station 

16. A routing context generator for generating a routing context to route 
data through packet switches of a communication network between a selected 
communication station and a wireless communication station, the packet switches 
controlled by routing tables, said routmg context generator comprising; 

an input terminal coupled to receive indications of a dynamically- 
assigned address of the wireless communication station and of routing information 
related to the selected communication station and the wireless communication station; 
and 

a routing context determiner coupled to the input terminal to receive the 
indications input thereat, said routing context determiner for determining the routing 
context between the selected conmiunication station and the wireless communication 
station and for generating a routing table update signal responsive thereto, said routing 
table update signal for updating the routing tables. 
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17. A packrt data generator for a wii^esscoinmuiucation station operable 
in a communication station to communicate with a selected communication station, said 
packet data generator compristng: 

a receiver for receiving a dynamically-assigned address to be associated 
with the wireless communication station; 

a data formatter coupled to receive indications of the dynamicaUy- 
assigned address received by said receiver, said data fohnatter for foHnatting data 
generated by the wireless communication station to permit end-to-end communications 
between the selected communication station and the wireless communication station, 
the wireless communication station addressed by the dynamically-assigned address. 

18. An attach sequence for attaching a wireless communication station 
formed of a host coupled to a radio transceiver to a public land mobile network, said 
attach sequence comprising: 

establishing a link between the host and the radio transceiver; 
performing an attach procedure between the radio transceiver and a 
serving packet service node of the public land mobile network; 

sending an activate routing comext request to the saving packet service 

node; 

forwarding a temporary address request to an address server; 
assignmg a temporary address to the host; 

providing the temporary address to the serving packet switch node; 

sending an activate routing context response to the radio transceiver, 
the activate routing comext response including an indication of tiie temporary address; 
and 

providing the temporary address to the host. 

19. A deactivation context sequence for deactivating assignment of a 
temporary address to a wireless communication station formed of a host and a radio 
transceiver, the temporary address assigned to the wireless communication station by 
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an address server of a public land mobile network, the sequence comprising the steps 
of: 

generating a tenninate request upon a link formed between the host and 
the radio transceiver; 

sending a deactivate context request to a serving packet switch node of 
the public land mobile network; 

forwarding a tempoiaiy address release request from the serving packet 
switch node to the address server; 

de-assigning the temporary address from the host; 

returning a release response to the serving packet switch node; and 

forwarding a deactivate routing context response to the radio 

transceiver. 
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